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活性炭吸着法による加熱大豆油の揮発成分に
対する貯蔵温度の影響
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Introduction 
A number of pa閃rshave been publ i shed co町erning
effects of heat on various parameters used for the evaluation 
of heated oils l-l l ~ However. no specific spoilage indices 
have been given except the follOlVings: Manl惜110)has 
proposed that heated oils (hardened and nonhardened) with 
0.5% or ov剖 oxidizedlatty acids， acid nwnber greater 
than 2. l. V. lowered by 5 %. and smoke point 10IVered by 
70・Care j吋gedspoi led.; and Nemets et al. 11) reported 
the spoilage indices for sunflower oil used lor potato frying 
to be A. V. greater than 2.5 mg. KOH / g.oil， f1uorescence 
intensity greater than 30. a吋 acertain organoleptic score. 
These values are by no m白田 universal and yet to be 
subjected to rigorous t田 tssi町 eheating conditions a吋
types of foods fried would aff町 tthe values. 
Onけ暗 otherhand. a very lit tle work has been do問
00 effects of agir唱。fheat-treated oils. This is of consi. 
derable ilJ1)Ortance in connection with the household co陥 u-
岬 tionof oils and also in evaluating keeping qualities of fried 
h由.includi唱 instantfood iterns. It is a q時stioowhether 
or not the c加 ventionalchernical and physical rnetl叫 sare 
suitable for the evaluation of stored heat-treated oils since 
heat-dec師 posedmolecules as well as nonoxidi日dmol町 ules
undergo autoxidation simultaneously during storage， giving 
ri日 toa far more complicated system than that of autoxi-
dized oils. Kumazawa 12) recomrnended the carbonyl value. 
rather than the peroxide value as a more reliable means of 
evaluating heated oils since peroxides are d町ompo同dby 
heating 20 min. at 200・Cunder a canbon dioxide atmosphere. 
The decomposition of peroxides by heat treatment w詰 als。
demonstrat町1by Gunston and Hilditchl3 ~ The TBA (thio・
( 13 ) 
barbituric acid) number is also of little value. alt加噌1
commonly employed. since the value has been shown to 
f1uctuate when tested on stored fried pl叫 ucts7.1<!Tamsma 
and PoweIl1') obset'ved the polymeri zation 01 carl削 yl
compounds at -15・C.implying a 101V carbonyl value. and 
Baumann et a1.16) reported the f1uctuat ion of peroxide value 
when oil waS stored at -18・C.Urakami et al.l7) al田
observed a f1uctuation of not only the peroxide a吋 carbonyl
values but also acid value IV hen heat. treated soybean oi 1 
lVas stored under a limited air supply. i. e.， inhermeticaly 
sealed glass tu悦s.Thus. tl官 problemis open for further 
studies. 
Recently. Waltking a吋 Zmachinski引 havesuggested 
the use of lipoxidase to include the nutritional value for 
the evaluation of used oils. Another approach is to correlate 
the gas chromatographic analysio of volati le com卯吋s
with organoleptic scoresL8• 四・初 日OW引;er， the application 
of the gas chromat句rapl、icanalysis of volatile cornpounds 
to heated oils remains to be studied si nce only qualitatI¥'e 
st凶ieson drastically heat-treated oils ha四 beenperfo・
rrnedZ1・山
Thus. a preliminary study ¥'as undertaken to fi吋 a
convenient a吋 repr叫lCiblemetf制。Ianalysis for volatile 
components derived frorn凶 edoils in relation to org週間leptic
test. The use of charc伺 1was tested in this study as a 
convenient means of trapping 31叫 concentrating¥'olatile 
products u吋ermωerateconditions for g回 chromatographic
analysis. 
Material and Methods 
1 Preparation of heat-treated oil 
In a teflon coated sauce pan (14 cm. intop a吋 12cm. 
a) Part of this 1I'0rk was presented at the 10th annual meeting of Nihon Yukagaku Kyokai 1971. 
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in bottom diateter) w回 placed200 g. of臼ladoil， I瑚 ted
3 hrs. with stirring at 180・C，and transferred to a 250 ml. 
glass bottle wi山 aground glass stopper after c∞ling to 
r∞m temperature. The sample was stored at 25・Ca吋
2ー0・C.and the folwing test and analyses were performed 
at intervals; the organoleptic test， carbonyl value， al叫 gas
chromatography of volatile compounds. 
I The determination of carbonyl value 
AII t恥 50Iventsused were purified car恥nyl.fr田 and
2.4.dinitr叩henyl.hydrazi陪 wasrecrystallized.百官metl叫
used w田 essentiallythat reported by Lawre田e勾
国 Organoleptictest 
T恥 followil'.gprofile terms were given to a panel of 
7 members;吋01'intensity， burnt， beany (reversion f1avor)， 
buttery， green leave 0001'， painty. talowy. fishy， medicinal， 
and sour and asked to give a score for each as indicated 
in Table 1. The test was performed twice. 
N The meth吋 oftrapping volatile pr吋ωtsand 
gas chroπleItography 
The metl制。fJennings括)was mOOified as shown in 
Fig.l町吋 2.Activated charcoal was purified aα。rdi暗
to the pr舵 eduredescribed by Jennings制 andsieved to 
30-60 mesh. The purified charcoal (0.25-0.3 g.) lYas pa. 
cked in a glass column in the manner shown in Fig. 2 a吋
the colurun was connected to the flask containing 200 g. of 
oil a吋 toa vacuum line as shown in Fig. 1. 1n early 
判断imentsthe colurnn was jacketed with water c∞led to 
・7--8・Cbut it was removed as shown in Fig. 1 in later 
el可埠rimentssince間 differencein efficiency of trapping 
volatile products w回。bse円 edwhen examil叫 bygas chr. 
omal暗r叩hy.The flask was maintained at 75"C in order 
lO minimize artefact formation of any prOO田tsother than 
those actualy pr田entin the heat. treated oil. The distillation 
was continued for 3 hrs. under ni trogen gas a吋 4-5mm Hg. 
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Fig. 2 The charcoal trapping system 
The column lYas removed from the assembly， 1 ml. of 0.005 
% 5OIution of methyl uooecal時ate(the internal staooard) 
in伺 rbondisulfied w笛 appliedto the column a吋 allowed
to stand for 1 min. Fresh carbon disulfide in small portio回
¥' aSpoured i nto t恥 columna吋 atotal of 3 ml. of the 
eluate was colected. An excess of the sοIvent was remOVed 
at a low temperatureωgive a concentration suitable for 
gas chromalographic analysis. The standard samples used 
for gas chromatographic analysis were the saturated alde. 
hydes with carbon number from 2 to 10 
Yanagimoto GCG-550 PF (provided with a FID 
detector) was used山首derthe following conditions : A sta. 
inless st悦 1column (3 mm. x 2.25 m.) was packed with 
Ucon oil 75 H -14∞10% coated on Chamelite CSω-80 
mesh; column temperature was 60-190・C(programmed at 
a rate of 6'C/min.); nitrogen gas and hydrogen gas f10w 
reates were 35 ml. Imin. and 30 ml. Imin.， respectively; 
sensitivity was 10・9
The vacuum distillation as wel as gas chromatographic 
analysis were perfonned a number of times with a good 
reprOOucibility. 
V Gas chromatog a凶y-massspectrometry 
The instr.nnent凶 edwas Hitachi.Perkin Elmer installed 
at Osaka Shokuhin Kenkyusho， Osaka. A capillary colwnn 
(0.5 mm X 45 m.) c伺 tedwith Silicone SF-96 was used. 
The temperature of t恥 col叩nnwas programmed from 60・C
to 150・Cat a rate of 4'C/min. 
( 14 ) 
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Results and Discussion 
1 The organoleptic test. refractive index. and 
carbonyl value 
The results of the organoJeptic test (Table 1) and 
refreactive indices (Table n) indicate no significant changes 
同 curreddUl・ing60 days of storage at both tempertu，'es. 
except the effect of initial heat treatment. The par肥1did 
∞t detect t.heω01'5 other than those sl回wenin T able 1 
and the油l' intensity (the first row) remained almost 
constant from 10 to 60 days. The results of car加ηl四 luse
¥'ere伽nitt付 加回目eonly a gradual increase at a low le¥'el 
¥'as observed. Thus. volati le prod凹 tsdet田 tedin this 
e将>erimentcontribute to an odor rem iniscence of f，'iω 
foods. 
Table 1 The odor intensity of salad oil heated 3 hrs. 
at 180'C. 
Storage time (days) 
25"C 。 10 30 40 50 60 
Odor 1.2 2.2 2.4 1.8 1.2 2.2 
Painty 0.8 2.0 1.2 1.6 0.8 0.8 
Fishv 0.0 0.2 0.4 0.5 0.4 0.4 
-20'C 
Odor 2.0 2.4 2.0 1.6 2.0 
Painty 1.0 1.2 1.8 0.8 1.2 
Fishy 0.6 '0.4 0.6 0.0 0.4 
1 weak， 2 medium; 3 strong 
Table 2 Changes in refracti¥'e i吋icesof salad oil heated 
3 h四.at 180'C. during storage 
storage time (days) 
Temp. 0 15 30 40 50 
20 
n 
D 
25' 1.4724 1.4731 1.4723 1.4726 1.4730 
-20' 1.4724 1.4726 1.4727 1.4725 1.4722 
The refl'active index of fresh oil : 1.4689 
I The meth吋 oftrapping volatile pr凶 ucts
The most convenient means of analyzing volatile c明n.
W岨由 isto u日 thehead space gas of macerated foods 
but this metlK対 is戸IOrin l'epr凪lucibilityand apt to miss 
to detect副)!lleimportant c町nponentsthat contri加teto a 
f1avor when present at lo¥' concentrations 。、¥'eingto a great 
dilution with air a町Imoistul'e. On the other hand. a high 
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vacuum distilation and the use of a trap C∞led ¥Vith liquid 
nitro宮:enis rec伺 lme吋edfor trapping almost al the 、'olatile
components from f()由 butthis method req凶resfractiona. 
tion before gas chromatogl'aphy. For trapping carbonyl 
compounds alone. 2，4・dinitrophenrl-hydrazinc 01' Girard-T 
reagent are used. However， th同 method i n¥'ol ves some 
problem in regeneratir港 freecarbonyl compounds for gas 
chromatographic analysis. 
The recoveries of恥ptanaland decanal from charcoal 
by desolution with白 rbondisulfide ¥¥'ere 77土 4.3% a吋
45 :t 3.1%. res限ctively.Their recovery by vacu聞 distil.
lation (4-5 mm Hg) from an oil sample was問 rand an 
o¥'er al recover¥' was estimated to be less than 10 %. 
Such a poor and varied recovery of carbonyl compounds. 
del>ending on their carbon number. from an oil by distillation 
under even a hiゆervacuum was also reported by Lea and 
Swo刷 a勾 Jenningsa吋 NUl'sten加。btained27・45% re. 
covery of a1dehydes from an aqu伺 ussystem by a met険対
similar・tothe present one. H。、町:e¥'er.the method described 
here gave reproducible results on re院atedanalysis. Recently. 
Har加 anet al.剖 haveused a similar charcoal trawi暗
method for the analysis of volatile compounds formed by 
autoxidation of oils and attained 94・105% reproducibilit} 
although no identity of component peaks ¥V as gi ven. 
Furthermore. the present method appear's to be just 
as efficient as the 0田 wherea high vacuum-liquid nitrogen 
trapping system is used since almost al the carbonyl 
compounds detected from heat司 treatedoil by the latter 
pr民軒lureby Iwata et al削 weredetected by the fOlmer. 
as ¥'il 悦 shoI¥'nlater. A high sensiti¥'ity attained by lhe 
presentぬyFID det民 torcompensates the 1例 ・r町o¥'erres
In fact. it¥¥'35 possible to run lhe experiment by red回i噌
sample oil 10 50 g. with lhe same repr吋 ucihilityas 200 g. 
as described here. 
A tl'UP containing an alkaline solution was int roduced 
bet¥¥'een the disti lIation f1ask and the charcoal column 
(Fig. 1) in order to catch volatile acids in a nurnber of 
preliminary experiments加tthe，v were間 1detected by gas 
chromatography. The mass patterns also showed the abs. 
ence of acids. Thus. acid compounds formed山由rt恥
experimental co nditions were insignificant or else caught on 
charcoal and not desoluted by carbon disulfide. Therefore. 
the trap was同 tused in later experiments. 
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皿 Identificationof volatile components 
The typical examples of gas chromatograms町esho.vn 
in Fig. 3. The R凶 ofthe standard samples and mass 
S肘ctrometrywere used for the identification of each 
peak. 
The Rts副首dmass patterns of the saturated aldehydes 
4 
ー
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Fig. 3. The typical examples of the gas chromatograrns 
。fvolatile products trapped on the charc相 lcolwm
S designates the standard peak，methyl undecanoate 
Table 3 Changes in the ratios of the total peak heights 
to the peak height of the internal standard 
(Fig. 3) of salad oil heated 3 hrs. at 180・c
during storage 
Storage time (days) 
Temp. 0 
25. 4.46 
・20・4.46
15 
5.03 
9.∞ 
30 
9.02 
25.15 
40 
14.39 
17.65 
50ω 
14.83 18.87 
14.70 22.72 
det町 tedfr剖nt恥 oilsampl eswere fou吋 tobe identical 
wi出 thoseof t恥 saturatedsarnples used as ref.世 e町田
a吋 al田 thepattern show n inめeliterature四・勾 Themass 
patterns of回meof the saturated aldehydes detected fr.叩 t
the heat-treated oil are shown in Fig. 4 and u両日 ofthe 
凶百aturatedin Fig. 5. 
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TI嘘 base隊法sof the 2・enaJsdiffer depe吋jr湾側山ir
臼 rbonnwnber; 2-除問国J(1'=98) m/e 41 (CH=CQ)て
2-heplenaJ (M=1l2) m/e 83 (M-28)て2・問問問1(1'1= 
140) m/e 55 (CH=CH-CHO) + or m/e 43. and 2・decenal
(M=154) m/e 70 (CHrCH=CH-CHOH) +. The凶日
peak of lhe 2，4・die田Isis m/e 81 (CH2=CH-CH=CH-
CHO) + and their [¥1+ ions are distinctly observed描
sho¥¥'n in Fig. 5. (t is not possible to idenlify the cis a吋
trans isomers by mass spect町)I11etryand thus relative 
retention t imes加仰lar虹叫剛、polarcolumns reported in 
the literature are used to obtain some inConnations. TI暗
Rts of 2・tr.4-cis・恥p凶 je回l副、d-decadie陥 1on a nonpolar 
(Siliωne oil) column is reported to be smaller lhan those 
oC the respective 2・甘， 4・tris側、ers32)but their relative 
Rts are reversed on a polar column (Carbowax 40∞or 
PEGA)J3.叩 SinceUc聞剖1(伊Iypr叩，yle間 glycol)employed 
in the p.re白川町市町四t凶剖曙St。け暗 polartype peak 
16 a吋 17(Tめle4町叫 5)刷局tbe t恥 2・tr.4-tr-副首d
2・tr.4・cis・ i日lIller.だ耳蹴ti、，ely.The凶日 peak副首dma・
泊rnumion oC peak 18副首d19 were m/e 40町吋 148and 
73 and 146. 同~民ti\'e1y. The nature oC these c∞、仰山由
are oC considerable interest and '" ilI be studied later. 
Ota et al. 13) and Iwata et al.制 i釦 latedthe Col1owing 
compou吋sfrom h回 t.lreated(2・10hr・s.at 240・C or 124 
hrs. at 110・C)soybean oil by the high vacuum.liquid nitrogen 
technique for t，'apping volatiles; Cs-C， saturated aldehydes. 
C.-C7 monoenals. C7叫 C，. dienals. and印刷 kelo同 s.
The simple metl凶 developedin the present study caゆ t
a1most a.l these ()価問mds.e斑eptCs carbon}i compound. 
which might be pre!提ntin the pe必soC low retentior川 irn回
(関ak1 and 2). ThereCo陀.this metl凶3JlI揖訂s10 be of 
¥'al時 intrappir唱 carbon}i倒羽陣mdsrelat時 tothe出品。r
of heated oil 割前eOta剖 pointedωt山althe carbonyl 
fraction am創刊~ others "国 m国 tstrongly related to an off 
ωor oC heat.deteriorated oil. 
N Effect of st町 ageon the composition of volatile 
components 
The typical examples oC g田 chromat勾ramsare shown 
in Fig. 3 and the variation in c酬 positionof the obser¥.ed 
peaks (expressed踊 aratio oC the peak heiゆtof a com. 
ponent to that of the sta吋訂d.methyl undeca附 ate)Crom 
the samples stored at 25'C and -20・Care given in Table 
4 a吋 5.res関ctively.
The ratios oC lhe total peak heights to lhe peak height 
( 17 ) 
Table 4 char勝 sin peak ratios.l of ¥"olali1e白期間間凶
。fSaIad oil he渇led3 hrs. at 18O'C durir唱
storage at 25'C 
R阻k Storage time (daES) 
Il10. RI C佃料 o 15 30 40 羽 ω 
1.6 0.22 0.42 0.13 0.56 0.4. 1.20 
1.8 0.21 0.40 0.27 0.66 0.82 1.30 
3 2.1 hexanal - 0.05 - 0.07 0.73 1.40 
4 2.8 a mixt. 0.85 1.57 1.14 2ι1 2.59 4.84 
5 3.5 he日岨1 0.12 0.39 0.11 0.74 0.16 0.95 
6 4.4 he似剖叫 0.13 0.16 0.24 0.48 0.45 0.58 
7 5.3. m同 .bJ 0.30 0.41 0.48 1.00 1ω 1.28 
8 6.4 世凶叫 0.09 0.08 0.17 0.33 O.幻 0.28
9 7.2 2-同蜘1 0.58 0.35 0.89 1.39 1.44 1.28 
10 8.1 間四，.1 0.42 0.21 1. 18 1.お1.550.84 
1 9.4 2.ι同凶同国10.37 0.08 0.42 0.44 0.52 0.35 
12 9.8 2-醐四国1 0.1 0.05 0.08 0.21 0.13 0.70 
13 10.5 2-de開祖1 0.53 0.30 O.釘1.411.52 0.86 
14 11.7 - 0.16 0.15 0.15 0.16 0.93 
15 12.3 - 0.04 0.05 O.ω0.10 0.47 
16 13.9 2.ιdec:odi由晴1 0.16 0.12 0.58 0.76 0.65 0.32 
15.2 sra必副司1.M~ 山首I!C&IX国同
17 15.8 2.4-decadim&J 0.10 0.15 0.43 0.72 1.52 0.23 
18 17.0 0.1 0.05 0.49 0.50 0.67 0.93 
19 18.9 0.16 0.04 1.26 以お 0.1 0.13 
a) lhe院akhe砂tof each compo憎 nt/ the peak height 
。，Ct}世 sta川町-d(meth}i UI叫民間。ate).
b) A mixture -may beωmposed of a h}合唱arbonar吋
a carbonyl compo山、d.
Table 5 Changes in peak I'3tios.) oC volatile c側関nents
of salad oil heated 3 hrs. at 180・C during 
storage a t -20・c
P回k
Storage time (days) 
Il10. Rt coが o 15 30 40 50ω 
1 1.6 
2 1.8 
3 2.1 he昌国1
4 2.8.由民
5 3.5 hex副
6 4.4 1詑匹anal
0.22 0.65 0.66 0.15 0.84 0.1 
0.21 0.70 1.38 0.35 0.85 0.63 
- 0.06 一一 0.250.91 
0.85 2.15 5.45 1.12 2.45 3.18 
0.12 0.65 0.85 - O.ω0.69 
0.13 0.35 1.03 O.ω0.40 O.幻
7 5.3. mi副司 0.30 0.77 1.82 0.54 1.0. 0.83 
8 6. 舵ranaJ 0.09 0.14 0.73 0.24 0.27 0.18 
9 7.2 2-1陪F相暗1 0.58 0.71 3.∞1.02 1.37 0.93 
10 8.1 同岨nal 0.42 0.34 3.お 1.25 1.61 0.75 
1 9.4 2.4・1時tadi官狙10.37 0.19 1.∞ 0.42 0.5 0.26 
12 9.8 2-剛"""，1 0.1 0.07 0.50 0.11 0.24 0.1 
13 10.5伽e祖1 0.53 0.50 2.88 1.02 1.お 0.78
14 11.7 - 0.29 0.23 0.85 0.17 0.05 
15 12.3 - O.ω0.12 0.05 0.09 0.80 
16 13.9 2.4-dec:adi四.1 0.16 0.24 0.97 0.44 0.14 0.20 
15.2 StaOOard. M. 回叫町a皿抽I~
17 15ι 2.4-長cadi四祖I 0.10 0.33 0.59 0.35 0.82 0.27 
18 17.0 0.1 0.10 0.62 0.29 0.80 0.1 
19 18.9 0.16 0.07 0.06 0.18 0.22 0.11 
a) a叫 b) Refer to Table 4 
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。ftI暗 standard訂 eshown in Table 3. Incidentaly，出e
latter method w前回edby Hartman et al.28) to expr田 5an 
extent oC deterioration of oils by autoxidation. The ratio 
for the sample stored at 2S.C increased steadily (Table 3); 
whereas that stored at -20.C reached a maximum on 30 
days of storage， Colowed by a fluctuation. 
The most prominent c剖nponentas show n in T able 4 
and S is peak 4 (a mixt町 e)，followed by 2・heptenal(peak 
9)， nonanal (peak 10)，凶2-d開国J(peak 13). This pattern 
is quite in c加 trastto those 0おervedCor samples which 
have receiv吋 longheat.treatment (up ωωhrs.) altho唱、
the data are omitted; in the later case， n-hexanal was 
the major 0冊 upto 10 hrs. of heating， Collowed by a steady 
decrease up to 60 hrs. (yet itwas more abundant than the 
other components)， n-heptanal lVas present at a medium 
concentration al throuゆ t恥 heatingtime， 2-heptenal， 
n-同 nanal.heptadienals， hexadi ena 1 ， and octanal were in 
却 mewhatsmaUer concentration， and 2・同nenalin the least 
A.n isolated study on t恥 autoxidation(by the oxygen 
absorption technique at 45"C) of開 neof these carbonyl 
C凹npou吋sby Lillard and Day紛 showedthe folowing order 
in the rates of autoxidation; 2・問問nal)2， 4-heptadienal 
物 学
(up to 6 h，・s.))methyli間1凹 ate)methyllinoleate> n.nonanal. 
It is known tI凶 therate oC autoxidation of methyl oleate 
is much smaler than that of methyl linoleate. .Since these 
unsaturated acids are the pr田町却rsoC 2・heptenal，nonanal， 
and 2-decenal (reCer tQ Table 6). the presence of the fairly 
constant concentrations of these primary decomposi tion 
products (間tin the se陪eof the free radical mechanism 
generally considered for auωxidation) inthe stored samples 
may indicate山 tthe formal.ion and decomposition are in 
如何岨1rate. 
h is inter倍 tir噂 ωnote山atpeak 1 and 2 markedly 
increased onωdays of storage at 25'C (Table 4) while 
they fluctuated duringめecωrse oC Sωrage at -20・C.
(Table 5). Pe渇k4 reached a maximum on 30 days oC sω. 
rage at -20・C (Table 5) and this may have affected the 
dal.a shown in Table 3. These fractions may be composed 
oC hydrocarbons (pentane is formωCrom hexanal36) a吋
other lower molecular weiゆtcarbonyl ∞mpounds and acids 
回 havebeen demonstrated to be Cormed by the decOl!l-
posi tion oC enals and diet国ls勾
V The car凶nylcompo山、dsdetected and吋or
The description oC the恒おroC the carbonyl compo山対s
Table 6 The odor threshold values， description of odor， and the precur却 rsof the 
carbonyl∞mpo叩xlsdetected 
Threshold 
Com戸山d value (ppm)a) Description of odor33) Precursor 
n-he皿 nal 0.32 。ily，tallowy li回 leate4ll
n-heptanal 3.2 。 . 
2-hexenal 10.0 strong gr舵 nleaves li間 le回 te刷
2，4-1四日dienal，2・tr，4・cis 0.27 Iinole陥 te刷
n・octanal 0.32 tallowy， oily oleate岨}
2-heptenal 14.0 oily， tallowy， p組3a8i)nty linoleate州
oxidized f1avor linoleate刷
n-nonanal 13.5 talowy 0leate211 
2，4・heptadienals，2・tr，4・tr 10.0 
cardboa吋.Ii回Iium linolenate40 . 'l) 
2・tr，4・C1S 3.6 
2・岡田岡l 3.2 oily， taUowy linoleate削
2-decenal 33.8 oleate7l.柑l
2，4-d民 adienals，2・tr.4・tr 2.15 d田 pfried flavorm li回 leate担 .岨 .'1)
a) in paraffin oil37) 
( 18 ) 
浦上・富安 加熱j自の簿発成分 - 19ー
detected in t恥 pr田 entstudy. their threshold values. and 
their prec町田rsare sl田町nin Table 6. Hydr凹 arbo回.
alcohols. acids. and lacω間 s.w hich were not id剖 tiliedin 
the present study加te碍>ectedto be lonned to a certain 
extent u吋erthe mild conditions used. may contri加teto 
the必。r01 heat-treated oil but carbonyl compounds with 
low threshold values are important contributing components 
as has been pointed out earl悶r23 ~ Since the oil samples 
have not undergone much deterioration even after 60 days 
01 storage a吋 wereusable. it may be said that a deep 
lat Iried flavor wil恥 maintainedas long as the volatile 
components. particularly 2-heptenal. the heptadienals. and 
decadienals possessing oily and Iried flavors. remain in the 
p"句拍rtionsshown in Table 4 a吋 5when examined by the 
present method 01 analysis. It is 01 great interest to see 
a char司gein these proportions when a deteriorated oil is
subjected to the test. 
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要約
大豆油を180t:3時間加熱後，空気制限下に25t:と，
-20t:で60日間貯蔵しその陣発物を一定期間毎に分析し
た。仰発物の分析の為に減圧 (4-5mmHg)蒸留一活性
炭吸者法により侮発物を捕集し，これを二硫化炭繁で脱
;針変ガスクロマトグラフィを行う方法を考案した。これ
は非常に再現性のある方法であることがわかった。また
化合物の間程には質量分析法を用いた。
25t:貯蔵のj白から得られる揮発物の主なものは Peak4 
(混合物)，2・heptenal，nonanalと2・decenalで， 60日間
のIrj:蔵期間を通じでほぼ一定の割合で存在する。 他方ー20
℃貯蔵の湯合にはこれらのものは30日貯蔵で頂点に逮し.
その後噌滅する傾向を示した。 このような条件下で貯蔵
したilaは官能検査の結果では未だ使用に耐え得るようで
あるので，今回検出されたカルボニル化合物，殊に 2-
heptenal. heptadienals， decadienalsは天ぷらの香の主体を
なすものと考えられる。
物 学
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